Changes in DNA methylation of erythroid-specific genes in K562 cells exposed to phenol and hydroquinone.
Benzene is a common occupational hazard as well as a widespread pollutant. Its metabolites play important roles in its toxicity to the hematopoietic system, but little is known about how benzene metabolites affect erythropoiesis. Our previous study demonstrated that benzene metabolites, including phenol and hydroquinone, inhibited hemin-induced erythroid differentiation of K562 cells. In present study, to elucidate the role of DNA methylation in benzene metabolites-induced inhibition on erythroid differentiation, it was investigated whether DNA methyltransferase inhibitor, 5-aza-2'-deoxycytidine (5-aza-CdR), was able to prevent benzene metabolites inhibiting hemin-induced erythroid differentiation in K562 cells, and the methylation levels of erythroid-specific genes in benzene metabolites-treated K562 cells were analyzed by Quantitative MassARRAY methylation analysis platform. It was found that treatment of K562 cells with 5-aza-CdR completely prevented phenol and hydroquinone inhibiting hemin-induced hemoglobin synthesis and hemin-induced expression of erythroid specific genes, including α- and β-globin, erythroid porphobilinogen deaminase and GATA binding protein 1 (GATA-1). Consistently, the exposure to benzene metabolites caused an increase in DNA methylation levels at a few CpG sites in some erythroid specific genes, including α-globin gene and α-cluster HS40 element, β-globin gene and HS core sequence in LCR of β-globin gene cluster, erythroid porphobilinogen deaminase gene, and GATA-1 gene. These results indicated that DNA methylation played a role in benzene metabolites inhibiting hemin-induced erythroid differentiation of K562 cells via down-regulating transcription of some erythroid related genes.